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USTS and SPRAYS 
Vegetable Insects 
By J. M. Wright and J. W. Apple 
THE PURPOSE of this publication is to give commercial vegetable growers and home gardeners up-to-date informa­
tion for use against insects that damage vegetable crops. It does 
not describe these insects, nor does it give their life histories to 
any extent. For information concerning identification and life 
histories, see Illinois Circular 671, entitled Common V egetable 
Insects. Write College of Agriculture, University of Illinois, 
Urbana, for free copy. 
GENERAL CONTROL MEASURES 
Insect control is too often thought of only as spraying or 
dusting; that is, as the use of insecticides. Several other practices, 
however, that require little or no expense help materially to re­
duce insect damage. 
Destroy insect breeding places. Weeds, crop wastes such as 
old cabbage stalks or melon vines, neglected fence rows, ditch 
banks, and neglected hotbeds and cold frames, all serve as breed­
ing places for garden insects and protect them during the winter. 
Plow under, compost, or burn these crop remnants as soon as 
possible after harvest. Don't let weeds grow in or near the garden. 
Choose resistant varieties. Resistant varieties are not weak­
ened by insect attack. When conditions are unfavorable, they 
(Circular 672) 
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a r e  t h e r e f o r e  m o r e  l i k e l y  t o  p r o d u c e  p r o f i t a b l e  c r o p s  t h a n  n o n ­
r e s i s t a n t  v a r i e t i e s .  T h e n  t o o ,  i n s e c t i c i d e s  a r e  n o r m a l l y  m o r e  
e f f e c t i v e  o n  r e s i s t a n t  v a r i e t i e s .  A n y  v a r i e t i e s  y o u  c h o o s e  s h o u l d ,  
o f  c o u r s e ,  b e  a d a p t e d  t o  y o u r  l o c a l i t y .  
R o t a t e  c r o p s .  G r o u p  r e l a t e d  c r o p s  - s u c h  a s  c a b b a g e  a n d  
c a u l i f l o w e r ,  c u c u m b e r  a n d  s q u a s h ,  p o t a t o  a n d  t o m a t o  - a n d  
p l a n t  t h e m  i n  a  d i f f e r e n t  l o c a t i o n  e v e r y  y e a r .  D o n ' t  f o l l o w  e a r l y  
r a d i s h e s  b y  c a b b a g e ,  n o r  c a b b a g e  b y  r a d i s h e s .  T h e s e  t w o  c r o p s  
a r e  s u b j e c t  t o  a t t a c k  b y  t h e  s a m e  i n s e c t s .  E v e n  h o m e  g a r d e n e r s  
s o m e t i m e s  n e e d  t o  c h o o s e  a  n e w  l o c a t i o n  w h e n  i n s e c t s  h a v e  b e ­
c o m e  v e r y  t r o u b l e s o m e .  
U s e  b e s t  c u l t u r a l  p r a c t i c e s .  G o o d  c u l t u r a l  p r a c t i c e s  w i l l  r e ­
d u c e ,  b o t h  d i r e c t l y  a n d  i n d i r e c t l y ,  t h e  n u m b e r  o f  i n s e c t  p e s t s .  
P l o w i n g  d e s t r o y s  i n s e c t s  t h a t  l i v e  i n  t h e  s o i l ,  s u c h  a s  w h i t e  g r u b s  
a n d  w i r e w o r m s .  K e e p i n g  d o w n  t h e  w e e d s  a n d  g r a s s  o n  w h i c h  
c u t w o r m  m o t h s  l a y  t h e i r  e g g s  o f t e n  r e d u c e s  c u t w o r m  d a m a g e .  
F r e q u e n t  c u l t i v a t i o n  c o n t r o l s ,  a t  l e a s t  p a r t i a l l y ,  s o m e  o f  t h e  
f l e a  b e e t l e s .  
A l s o ,  p l a n t s  k e p t  i n  a  t h r i f t y ,  g r o w i n g  c o n d i t i o n  w i l l  t o l e r a t e  
a  m o d e r a t e  i n f e s t a t i o n  o f  i n s e c t s  w i t h o u t  s e r i o u s  i n j u r y  a n d  w i l l  
r e c o v e r  m o r e  r a p i d l y  t h a n  u n t h r i f t y  p l a n t s .  
H O W  I N S E C T S  F E E D  
I n s e c t s  a r e  g r o u p e d  i n t o  t w o  g e n e r a l  c l a s s e s  a c c o r d i n g  t o  t h e i r  
f e e d i n g  h a b i t s :  c h e w i n g  i n s e c t s  a n d  s u c k i n g  i n s e c t s .  
T y p i c a l  c h e w i n g  i n s e c t s  a r e  c a b b a g e  w o r m s ,  g r a s s h o p p e r s ,  
a n d  f l e a  b e e t l e s .  S i n c e  t h e y  e a t  o u t  p i e c e s  o f  p l a n t  t i s s u e ,  t h e  
i n j u r y  c h e w i n g  i n s e c t s  d o  c a n  b e  e a s i l y  s e e n .  T h e  p l a n t  t i s s u e  t h e y  
e a t  e v e n t u a l l y  r e a c h e s  t h e i r  s t o m a c h s ,  s o  t h a t  a n  i n s e c t i c i d e  p u t  
o n  t h e  s t e m s  a n d  l e a v e s  w i l l  a l s o  f i n d  i t s  w a y  i n t o  t h e i r  d i g e s t i v e  
s y s t e m s .  S u c h  p o i s o n s  a r e  u s u a l l y  c a l l e d  s t o m a c h  p o i s o n s .  D D T ,  
r o t e n o n e ,  a n d  p a r a t h i o n  a r e  c o m m o n  s t o m a c h  p o i s o n s .  
T y p i c a l  s u c k i n g  i n s e c t s  a r e  a p h i d s ,  l e a f h o p p e r s ,  a n d  s q u a s h  
b u g s .  S u c k i n g  i n s e c t s  i n s e r t  t h e i r  n e e d l e l i k e  b e a k s  i n t o  t h e  p l a n t  
t i s s u e  a n d  s u c k  o u t  t h e  p l a n t  j u i c e s  i n  m u c h  t h e  s a m e  w a y  t h a t  
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a mosquito punctures the skin and draws out blood. The wounds 
they make are seldom easy to see. The crops they feed on, how­
ever, may become badly deformed, or wilt and die prematurely. 
Little or none of the surface tissue of the leaf or stem reaches 
the stomach of sucking insects. Consequently an insecticide must 
be used that will kill these insects when it comes in contact with 
their bodies or appendages. Such poisons are called contact 
poisons. Typical contact poisons are nicotine, rotenone, DDT, 
and parathion. Some of these also act as stomach poisons. 
INSECTICIDES FOR VEGETABLE INSECTS 
Because they are highly poisonous to both chewing and suck­
ing insects, some of the newer insecticides have the reputation of 
being general-purpose insecticides. But even the best of these­
rotenone, DDT, and parathion - will not control all the insects 
commonly found on garden vegetables. Other insecticides, more 
limited in their effect, may be needed. 
General Purpose Insecticides 
Rotenone is derived fron1 the roots of certain tropical plants. 
It can be used on vegetables with little danger of injuring the 
plants or of leaving a residue poisonous to people. Though it is 
effective against many insect pests, rotenone usually fails to give 
the high degree of insect control that such synthetic insecticides 
as DDT afford. The Mexican bean beetle, however, is very sus­
ceptible to it. 
Rotenone is commonly sold as a O.5-to-1.0-percent dust. 
Emulsifiable rotenone concentrates are available for spraying. 
They should be used according to directions of the processor. 
DDT, a synthetic insecticide, acts as both a contact and a 
stomach poison. Its residues on vegetables remain poisonous to 
insects for an extended period. DDT decomposes slowly and 
therefore should not be used on the edible portions of vegetables 
near harvest time. 
DDT is made in two grades - technical and refined (also 
called· aerosol). Technical DDT is injurious to vine crops (cu­
4  
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c u m b e r s ,  s q u a s h ,  e t c . ) ,  e s p e c i a l l y  w h e n  i t  i s  a p p l i e d  a s  a  s p r a y .  
R e f i n e d  D D T  i s  l e s s  i n j u r i o u s  t o  s u c h  c r o p s ,  y e t  e q u a l s  t e c h n i c a l  
D D T  a s  a n  i n s e c t  p o i s o n .  
D D T  d u s t s  a r e  s o l d  i n  3 - ,  5 - ,  a n d  1 0 - p e r c e n t  c o n c e n t r a t i o n s .  
W e t t a b l e  D D T  p o w d e r  a n d  e n 1 u l s i f i a b l e  c o n c e n t r a t e s  a r e  a v a i l ­
a b l e  f o r  s p r a y i n g .  M o s t  w e t t a b l e  p o w d e r s  c o n t a i n  5 0  p e r c e n t  
D D T ,  b u t  r e c e n t  d e v e l o p m e n t s  i n d i c a t e  t h e  p o s s i b i l i t y  o f  u s i n g  
o n e  c o n t a i n i n g  9 0  p e r c e n t  o r  m o r e .  E m u l s i o n  c o n c e n t r a t e s  c o n ­
t a i n  2 5  t o  3 4  p e r c e n t .  
P a r a t h i o n ,  a  n e w  p h o s p h a t e  i n s e c t i c i d e ,  h a s  s h o w n  u n u s u a l  
p r o m i s e  f o r  t h e  c o n t r o l  o f  m a n y  v e g e t a b l e  i n s e c t s .  T h o u g h  i t  i s  
b e i n g  o f f e r e d  f o r  s a l e  a t  t h e  p r e s e n t  t i m e ,  t h e r e  i s  s t i l l  m u c h  t o  
l e a r n  a b o u t  i t  - w h a t  i t s  d o s a g e  s h o u l d  b e ,  w h a t  i n s e c t s  a r e  s u s ­
c e p t i b l e  t o  i t ,  a n d  w h a t  i t s  h a z a r d s  t o  p l a n t s  a n d  a n i m a l s  a r e .  
W e  d o  k n o w  t h a t  P A R A T H I O N  I S  A  D E A D L Y  P O I S O N .  
B e c a u s e  o f  t h e  d a n g e r s  t o  t h o s e  h a n d l i n g  o r  a p p l y i n g  i t ,  i t  i s  n o t  
r e c o m m e n d e d  f o r  g e n e r a l  u s e .  E v e n  t h o u g h  h i g h l y  e f f e c t i v e  f o r  
m a n y  p u r p o s e s ,  i t  s h o u l d  n o t  b e  u s e d  w h e r e  a  s a f e r  m a t e r i a l  w i l l  
g i v e  s a t i s f a c t o r y  c o n t r o l .  I t s  u s e  i s  j u s t i f i e d  o n l y  w h e n  a  s i t u a t i o n  
d e f i n i t e l y  d e m a n d s  i t  a n d  w h e n  t h e  o p e r a t o r  i s  i n  a  p o s i t i o n  t o  
u s e  o r  e n f o r c e  a l l  t h e  p r o p e r  p r e c a u t i o n s .  
F r o m  t h e  s t a n d p o i n t  o f  t h e  o p e r a t o r ,  w e t t a b l e  p a r a t h i o n  
p o w d e r  i n  a  w a t e r  s p r a y  i s  t h e  s a f e s t  f o r m  o f  a p p l i c a t i o n .  W e t ­
t a b l e  p o w d e r s  u s u a l l y  c o n t a i n  1 5  p e r c e n t  o f  p a r a t h i o n  a n d  a r e  
u s e d  a t  t h e  r a t e  o f  1  t o  2  p o u n d s  t o  t h e  a c r e .  P a r a t h i o n  d u s t s  
c o n t a i n i n g  0 . 5  t o  1  p e r c e n t  o f  t h e  t o x i c a n t  a r e  a v a i l a b l e .  B u t  i f  
y o u  u s e  t h e m ,  y o u  m u s t  t a k e  s p e c i a l  p r e c a u t i o n s  t o  p r o t e c t  y o u r ­
s e l f  o r  y o u r  o p e r a t o r .  
I f  y o u  a r e  m a k i n g  e x t e n s i v e  a p p l i c a t i o n s  o f  p a r a t h i o n ,  y o u  
m u s t  w e a r  a  g o o d  d u s t  m a s k  a n d  p r o t e c t i v e  c l o t h i n g .  T a k e  t h e s e  
c l o t h e s  o f f  a s  s o o n  a s  y o u  c a n  a n d  t a k e  a  b a t h  o r  a  s h o w e r .  
D o  n o t  u s e  p a r a t h i o n  o n  t h e  e d i b l e  p a r t s  o f  v e g e t a b l e s  w i t h i n  
3 0  d a y s  o f  h a r v e s t .  
S p e c i a l  P u r p o s e  I n s e c t i c i d e s  
N i c o t i n e  s u l f a t e  ( 4 0 - p e r c e n t )  i s  h i g h l y  e f f e c t i v e  a g a i n s t  
a p h i d s .  I n  i n s t a n c e s  i n  w h i c h  D D T  d o e s  n o t  c o n t r o l  a p h i d s ,  i t  
c a n  b e  c o m b i n e d  w i t h  D D T  s p r a y s .  W a t e r  s p r a y s  a r e  c o m m o n l y  
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made with 1 to 2 pints of 40-percent nicotine sulfate in 100 gal­
lons of water. Six pounds of soap must be added to such a spray 
to activate the nicotine. 
Nicotine dusts can be prepared at home by mixing nicotine 
sulfate with hydrated lime. To make a 3-percent nicotine dust, 
thoroughly mix 3 pints of nicotine sulfate with 50 pounds of 
hydrated lime in a tight container. Several small stones in the 
container will help to get even mixing. Do not breathe the nico­
tine fumes from the mixture. 
Nicotine dus}s and sprays are not effective against aphids 
unless the temperature is above 70° F. 
Pyrethrum is obtained from the flowers of certain plants. To 
insects it is primarily a contact poison. Residues remaining on 
plants are not considered hazardous to man. Pyrethrum extracts 
(pyrethrins) are prepared as dusts and liquid concentrates for 
spraying. DDT has largely replaced pyrethrum. 
Tetraethyl pyrophosphate (TEPP), a new phosphate insecti­
cide, is a highly effective contact poison for aphids and red 
spiders. Like parathion, however, it must be handled with great 
care and not allowed to come in contact with the skin or eyes. 
Emulsifiable concentrates for spraying are the easiest form 
to get. The amount of tetraethyl pyrophosphate in these prepa­
rations has not been standardized, so when using them it will be 
necessary to follow the recOlumendations of the manufacturer. 
Do not use more than is recommended for specific crops since 
some crops may be injured by overdosing. 
Mixed sprays must be used immediately for best results. 
Freshly mixed dusts containing as little as 0.75 to 1.0 percent 
tetraethyl pyrophosphate have been used successfully against 
aphids. 
Chlordane acts as a contact and a stomach pOlson. While 
chlordane is effective against a great many vegetable insects, it 
has not been used extensively in Illinois because of its relatively 
high cost. A few vegetable insects are more susceptible to chlor­
dane than to other insecticides, and in such cases its use is justi­
fied. Grasshoppers, cabbage maggots, and white grubs are ex­
amples of insects more easily killed with chlordane than with the 
6  
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o l d e r  i n s e c t i c i d e s .  C h l o r d a n e  i s  a v a i l a b l e  a s  a  l o w - c o n c e n t r a t i o n  
d u s t  a n d  a s  a  w e t t a b l e  p o w d e r  a n d  e m u l s i f i a b l e  c o n c e n t r a t e  f o r  
s p r a y I n g .  
M e t h o x y  D D T  i s  l e s s  i n j u r i o u s  t o  v i n e  c r o p s  t h a n  t e c h n i c a l  
g r a d e  D D T  a n d  h a s  s h o w n  s o m e  p r o m i s e  f o r  c o n t r o l  o f  t h e  
M e x i c a n  b e a n  b e e t l e .  I t  i s  a  c h e n 1 i c a l  a n a l o g  o f  r e g u l a r  D D T .  
G e n e r a l l y  i t  i s  l e s s  p o i s o n o u s  t h a n  o r d i n a r y  D D T  t o  v e g e t a b l e  
i n s e c t s .  
T o x a p h e n e  i s  v e r y  e f f e c t i v e  a g a i n s t  g r a s s h o p p e r s ,  b u t  h a s  n o  
i n s e c t i c i d a l  a d v a n t a g e  t o  w a r r a n t  i t s  g e n e r a l  u s e  i n  t h e  v e g e t a b l e  
g a r d e n .  
T O E  ( D D D )  i s  a  c h e m i c a l  r e l a t i v e  o f  D D T ,  b u t  i t  u s u a l l y  
h a s  n o  a d v a n t a g e  o v e r  D D T  i n  t h e  c o n t r o l  o f  v e g e t a b l e  i n s e c t s .  
B e n z e n e  h e x a c h l o r i d e  i s  a  h i g h l y  e f f e c t i v e  c o n t a c t  a n d  s t o m ­
a c h  p o i s o n  b u t  i s  n o t  r e c o m m e n d e d  f o r  v e g e t a b l e  i n s e c t s  b e c a u s e  
- i t  h a s  b e e n  s h o w n  t o  t a i n t  f o o d  c r o p s .  L i n d a n e  ( g g - p e r c e n t  g a m ­
m a  i s o m e r  o f  b e n z e n e  h~xachloride) i s  a  r e c e n t l y  d e v e l o p e d  
i n s e c t i c i d e  t h a t  m a y  p r o v e  t o  h a v e  s o m e  v a l u e  i n  v e g e t a b l e  
i n s e c t  c o n t r o l .  
R y a n i a  i s  r e c o m m e n d e d  f o r  t h e  c o n t r o l  o f  t h e  E u r o p e a n  c o r n  
b o r e r ,  b u t  n o t  f o r  o t h e r  v e g e t a b l e  i n s e c t s .  I t  i s  d e r i v e d  f r o m  t h e  
s t e m s  o f  c e r t a i n  t r o p i c a l  p l a n t s .  R y a n i a  i s  s o l d  m o s t  c o m m o n l y  
a s  a  4 0 - p e r c e n t  d u s t .  
S a b a d i l l a  i s  a n o t h e r  i n s e c t i c i d e  d e r i v e d  f r o m  p l a n t s .  I t  i s  
e f f e c t i v e  a g a i n s t  m a n y  s u c k i n g  i n s e c t s ,  p a r t i c u l a r l y  t h e  s q u a s h  
b u g .  B e c a u s e  o f  i t s  l i m i t e d  u s e ,  i t  i s  n o t  r e a d i l y  a v a i l a b l e  f r o m  
l o c a l  d i s t r i b u t i n g  a g e n c i e s .  
D U S T  A N D  S P R A Y  F O R M U L A S  
T h e  c h a r t s  o n  t h e  f o l l o w i n g  p a g e s  g i v e  d u s t  a n d  s p r a y  f o r m u ­
l a s  f o r  u s e  o n  l a r g e  p l a n t i n g s .  F o r  h o m e  g a r d e n e r s  w h o  n e e d  a  
s m a l l e r  a m o u n t  o f  s p r a y ,  a  t a b l e  o f  m e a s u r e m e n t s  i s  g i v e n  o n  
p a g e  7 .  T h i s  t a b l e  w i l l  s h o w  h o w  t h e  m e a s u r e m e n t s  g i v e n  i n  
t h e s e  f o r m u l a s  c a n  b e  a d j u s t e d  t o  l o t s  o f  s p r a y  a s  s m a l l  a s  a  
g a l l o n .  
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Suppose you want to make a gallon of nicotine sulfate spray 
for aphids. First look up aphids in the chart on page 8 and 
write down the nicotine sulfate spray formula (1 to 2 pints of 
40-percent nicotine sulfate in 100 gallons of soapy water) . Then 
turn to the table below. Find 1 pint in the 100-gallon column 
and its equivalent in the I-gallon column: 1 teaspoon. Therefore 
use 1 to 2 teaspoons of nicotine sulfate in 1 gallon of the spray. 
No adjustment of dust formulas is necessary for home gar­
dens. Thorough coverage with dusts as with sprays is, however, 
desirable. 
MEASUREMENTS FOR SMALL QUANTITIES OF SPRAY 
(Based on formulas for 100 gallons) 
Fo r 100 gal. For 25 gal. For 5 gal. For 1 gal. 
1 gal. ..... . ............... 1 qt . 13 lb. 3 lb. 
1 qt .. . .............. . ... . . 1 cup 3 lb. 2 tsp . 
1 pt ....................... 1f2 cup 1 % lb. 1 tsp. 
1 lb . ....................... % lb. 2% lb. 1 % tsp. 
2 lb .............. . ...... . .. 1f2 lb. 5 lb. 1 lb. 
3 lb ...................... . . 3,4 lb. 7% lb. 4 % tsp . 
All measurements are standard and are level. 
lb. = tablespoon. tsp. = teaspoon. 
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